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1.0 PROJECT INFORMATION

1.1 Project Authorization

G E T Solutions, Inc. has completed our Subsurface Exploration and Geotechnical Engineering
Services for the proposed North King Street IV - Culvert Extension project in Hampton, Virginia.
The geotechnical engineering services were conducted in general accordance with G  E  T
Proposal No. PVB17-817G.  Authorization to proceed with our services was received in the form
of an e-mail dated March 15, 2018 from Mr. Dillon Lynch with Kimley-Horn and Associates Inc.

1.2 Project Site Location and Description

The project site is located along North King Street between Quash Street and Randolph Street
in Hampton, Virginia.  North King Street at this location is a three lane asphalt roadway oriented
in a north-south direction and consists of two (2) southbound lanes and one (1) northbound
lane.  The roadway has curb and gutter along each outer lane and a sidewalk along the west
side of the road in addition to other utility infrastructure.  An existing 4-foot by 10-foot box
culvert, constructed in the 1940s (per historical drawings provided by the client) is located within
the project site at Brights Creek (a tributary of the Hampton River).  Per the historical drawings
provided by the client, the box culvert and wing walls are supported by driven piles; the
drawings do not indicate the pile length.

Based on our visual observations, the roadway and adjacent areas are relatively flat with
minimal grade changes (less than 1 foot for every 100 linear feet).  A vicinity map of the project
site is shown below in Figure 1.

Figure 1.  Project Site Vicinity Map, not to scale (City of Hampton web-GIS map)

N

Project Site
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1.3 Project Construction Description

The proposed project at this site will consist of constructing a replacement of the curb and gutter
along the eastern edge of the roadway in addition to an eastward extension to the existing box
culvert located at Brights Creek.  Additionally, a sidewalk will be constructed to the east of the
roadway.  Final grading cut and fill is not known at this time.  However, per a City of Hampton
survey drawing provided by the client, fill amounts on the order of 4.5 feet above the existing
grades are expected along the north and south sides of the proposed box culvert extension in
order to backfill the culvert excavation and facilitate the grades for the proposed sidewalk.
Lesser amounts of fill are expected outside of the area of the box culvert.

If any of the noted information is incorrect or has changed, G E T Solutions, Inc. shall be
informed so that we may amend the recommendations presented in this report, if
appropriate.

1.4 Purpose and Scope of Services

The purpose of this study was to obtain information on the general subsurface conditions at the
proposed project site. The subsurface conditions encountered were then evaluated with respect
to the available project characteristics. In this regard, engineering assessments for the following
items were formulated:

1. General assessment of the soils revealed by the borings performed at the proposed
project site.

2. General location and description of potentially deleterious material encountered in the
borings that may interfere with construction progress or structure performance,
including existing fills or surficial/subsurface organics.

3. Construction considerations for soil subgrade preparation, including stripping, grading
and compaction.  Engineering criteria for placement and compaction of approved
structural fill material.

4. Discussion of utilizing a deep foundation system comprised of timber piles or helical
piles for support of the proposed box structure extension.

5. Evaluation of the on-site soils for re-use as structural fill.

6. Soil design parameters and construction considerations for below grade structures.

The scope of services did not include an environmental assessment for determining the
presence or absence of wetlands or hazardous or toxic material in the soil, bedrock,
surface water, groundwater or air, on or below or around this site.
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2.0 FIELD AND LABORATORY PROCEDURES

2.1 Field Exploration

In order to explore the general subsurface soil types and to aid in developing associated design
parameters and recommendations, the following exploration program was performed:

§ Two (2) 50-foot deep Standard Penetration Test (SPT) borings, designated as B-1
and B-4, were drilled to the north and south, respectively, of Brights Creek generally
within 30 feet of the existing east curb and gutter of North King Street.

§ Two (2) 25-foot SPT borings, (designated as B-2 and B-3) were drilled directly
adjacent to the back of the curb and in front of the gutter, respectively, along the east
side of North King Street. Note: an obstruction was encountered in boring B-3
beneath the existing road section and as such the boring was not able to be
advanced to its intended depth (this boring was not able to be offset due to utility
conflicts).  In order to avoid possible obstructions at boring location B-2, it was offset
to the back of the curb as there was no utility conflict at this location.

§ Three (3) pavement cores (designated as C-1, C-3 and C-4), were cored along the
inside southbound lane of North King Street.  One (1) pavement core (designated as
C-2) was performed along the northbound lane of the street in order to facilitate the
SPT boring at location B-3.

The SPT borings were performed with the use of hollow stem auger and rotary wash “mud”
drilling procedures in general accordance with ASTM D 1586. The tests were performed
continuously from the existing ground surface to depths of 10 to 12 feet, and at 5 foot intervals
thereafter. The soil samples were obtained with a standard 1.4-inch inner diameter, 2-inch outer
diameter, 30-inch long split-spoon sampler. The sampler was driven with blows of a 140 lb.
automatic hammer falling 30 inches. The number of blows required to drive the sampler each 6-
inch increment of penetration was recorded and is shown on the boring logs. The sum of the
second and third penetration increments is termed the SPT N-value (uncorrected for automatic
hammer and overburden pressure). A representative portion of each disturbed split-spoon
sample was collected with each SPT, placed in a glass jar, sealed, labeled, and returned to our
laboratory for review.

One (1) relatively undisturbed, 3-inch-diameter Shelby tube sample was collected at boring
location B-4 from a depth of 10 to 12 feet below the existing ground surface.  The Shelby tube
sample was obtained by hydraulically pressing a 3-inch outside diameter Shelby tube into the
targeted soils using the SPT drill rig.  The tube was sealed in general accordance with ASTM
standards and returned to G E T Solutions, Inc.’s Virginia Beach laboratory for extraction,
classification and consolidation testing (per ASTM D 2435).

The boring and pavement core locations were established by, and staked or marked in the field
by a representative of G E T Solutions, Inc. by measuring distances from identifiable
landmarks.  Upon completion of the soil borings, the holes were backfilled with the soil clippings
and the pavement cores were repaired with asphalt cold patch. Approximate soil boring and
pavement core locations are shown on the attached “Boring/Coring Location Plans” (Appendix I)
which were developed using a City of Hampton survey drawing provided by the client.
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2.2 Field and Laboratory Testing

Soil testing provided by G E T Solutions, Inc. was performed in accordance with American
Society for Testing and Materials (ASTM) standards.  All soils and materials tests were
performed in either our Williamsburg or Virginia Beach AASHTO re:source (formally AMRL) and
U.S. Army Corps of Engineers certified laboratories.

2.2.1 Soil Classification and Index Testing

Representative portions of all soil samples collected during drilling operations were sealed in
glass jars, labeled and transferred to our laboratory in accordance with ASTM D 4220 for
classification and analysis.  Soil descriptions on the boring logs are provided using visual-
manual methods in general accordance with ASTM D 2488 using the Unified Soil Classification
System (USCS).  Soil samples that were selected for index testing were classified in general
accordance with ASTM D 2487. It should be noted that some variation can be expected
between samples classified using the visual-manual procedure (ASTM D 2488) and the USCS
(ASTM D 2487). A summary of the soil classification system is provided in Appendix II.

Representative split-spoon soil samples were selected and subjected to natural moisture, #200
sieve wash, and Atterberg Limits testing in order to corroborate the visual classification.  These
test results are presented in the table below (Table I) and on the soil test boring logs provided in
Appendix III.  A generalized subsurface soil profile is provided in Appendix IV.

Table I - Laboratory Test Results

Boring
No.

Depth
(Feet)(1)

Natural
Moisture

(%)

Percent Passing
#200

Atterberg Limits
(LL/PL/PI)

USCS
Classification

B-1 13-15 66 97 68/31/37 CH

B-2 13-15 21 50 25/14/11 CL

B-4 10-12 73 98 71/26/45 CH

B-4 18-20 71 92 68/31/37 CH

Notes: (1) Depth below existing site grades

2.2.2 Consolidation Testing

A one-dimensional consolidation test was performed at our Virginia Beach laboratory in general
accordance with ASTM D 2435 on a specimen extracted from the Shelby tube sample obtained
at boring location B-4.  The consolidation test results are presented in the following table (Table
II). The comprehensive test results are provided in Appendix VI.
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Table II - Consolidation Test Results

Boring
No.

 Depth
(Feet)(1)

Natural
Moisture

(%)

Passing
#200
Sieve
(%)

Atterberg
Limits

(LL/PL/PI)

Overburden
Pressure

(tsf)

Pre-
Consolidation

Pressure
(tsf)(2)

Cc
(2) e0

B-4 10-12 73.1 98.4 71/26/45 0.39 0.41 0.91 1.99

Notes: (1) Depth below existing site grades
(2) Values obtained from re-constructed consolidation curve

3.0 SITE AND SUBSURFACE CONDITIONS

3.1 Site Geology

The project site lies within a major physiographic province called the Atlantic Coastal Plain.
Numerous transgressions and regressions of the Atlantic Ocean have deposited marine,
lagoonal, and fluvial (stream lain) sediments.  The regional geology is very complex, and
generally consists of interbedded layers of varying mixtures of sands, silts and clays.  Based on
our review of existing geologic and soil boring data, the geologic stratigraphy encountered in our
subsurface exploration generally consisted of marine deposited sands and clays.

3.2 Existing Pavement Conditions

A total of four (4) 4-inch diameter pavement cores were drilled along North King Street
(designated as C-1 through C-4).  Note: C-2 was cored at boring location B-3 to facilitate SPT
sampling.  The coring results are summarized below in Table III.  Existing asphalt, concrete and
aggregate base thicknesses may and should be expected to vary at other unexplored locations
across the project site. Detailed “Pavement Section and Description” logs including
photographic documentation are included in Appendix V.

Table III - Pavement Section Composition

Core
Location

Asphalt
Thickness

 (inch)

Concrete
Thickness

(inch)

Aggregate Base
Thickness

 (inch)

Subgrade
USCS

Classification

C-1 12.0 7.0 5.0 SM “FILL”

C-2/B-3 17.0 - 7.0 SM “FILL”

C-3 17.0 - 5.0 SP “FILL”

C-4 16.0 - 8.0 SM “FILL”

At the time of our field exploration, the existing asphalt pavement along North King Street was
observed to be in fairly good condition.  No significant ‘alligator’ or reflective cracking, low spots,
or potholes were observed on the roadway.
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3.3 Subsurface Soil Conditions

A summary of the subsurface soils conditions encountered at the SPT boring locations is
presented in the following table (Table IV).

Table IV - Subsurface Soil Conditions

Average
Depth

(Feet)(1)
Stratum Description

Ranges
of

SPT(2)

N-Values

0
to

0.1 - 0.2
TOPSOIL

Ø 1 to 2  inches of Topsoil

Ø This material was encountered at boring locations B-1, B-2,
and B-4 only

-

0
to

1.8

Pavement
Section

Ø 17 inches of Asphalt Pavement underlain by 7 inches of
Aggregate Base Material

Ø This material was encountered at boring location B-3 only
-

0.1 - 1.8
to

4 - 6
FILL

Ø SAND (SM) with varying amounts of fine to coarse Gravel,
construction debris (concrete and brick fragments) and
organics

3 - 18

4 - 6
to

10 - 7.5
I

Ø SAND (SM) with varying amounts of Silt and Clay

Ø This material was encountered at boring location B-2 and
B-4 only

WOH(3) - 3

10
to

23.5
II

Ø Lean CLAY (CL) with varying amounts of Sand

Ø This material was encountered at boring location B-2 only
2 - 67

6 - 23.5
to

25 - 26.5
III

Ø Fat CLAY (CH) with varying amounts of organics

Ø Boring B-2 was terminated within this Stratum
WOH(3) - 2

26.5
to
50

IV

Ø SAND (SM) with varying amounts of Silt, Clay and marine
shell fragments, “Yorktown Formation”

Ø This material was only encountered at boring location B-1
and B-4, both of which were terminated in this Stratum

4 - 11

Notes: (1) Depth below existing grades
(2) SPT=Standard Penetration Test, N-Values in Blows-per-foot (uncorrected)
(3) WOH=Weight of Hammer
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The subsurface descriptions are of a generalized nature provided to highlight the major soil
strata encountered. The records of the subsurface exploration are included in Appendix III
(Boring Log sheets) and in Appendix IV (Generalized Soil Profile) which should be reviewed for
specific information as to the individual borings. The stratifications shown on the records of the
subsurface exploration represent the conditions only at the actual boring locations. Variations
may occur and should be expected between boring locations. The stratifications represent the
approximate boundary between subsurface materials and the transition may be gradual.

It is noted that the “Topsoil” designation references the presence of surficial organic laden soil,
and does not represent any particular quality specification. It is recommended that this material
be tested for approval prior to use as topsoil.

3.4 Groundwater Information

The groundwater level was recorded at the boring locations during drilling and as observed
through the relative wetness of the recovered soil samples during the drilling operations. The
initial groundwater table was generally determined to occur at a depth of 2 to 4 feet below
existing site grades at boring locations B-1, B-2 and B-4 (corresponding to elevations of +1.5 to
0.0 feet, NAVD88 per City of Hampton survey drawing provided by the client).  Due to the close
proximity of Brights Creek (a tributary of the Hampton River), groundwater levels should be
anticipated to match and fluctuate with rising and falling tidal levels of the river.

During drilling operations, fluid (water slurry) is introduced into the bore holes generally
impairing the ability to accurately determine groundwater levels. In addition, as subsurface soils
begin to dry, moisture moves upwards through the soil profile by means of capillary action.
Based on the subsurface soil composition (soils containing more than 30% of fines by weight),
the initial groundwater level reading (based on the relative wetness of the soils) could be in part
attributed to the capillary action of the soils. As such, the reported initial groundwater level may
not be indicative of the static groundwater level. The boreholes were backfilled upon completion
for safety considerations.

The estimated seasonal high groundwater table (ESHWT) can fluctuate from year to year
depending on many factors that include, but are not limited to, natural drainage, man-made
drainage, surrounding development, and frequency and magnitude of rainfall patterns.
Historically, the ESHWT is expected to occur within the “wetter” months of the year, typically
November through April. However, periods of high water tables are expected to occur at other
times of the year (usually associated with major weather events). A few indicators of ESHWT
include hydric soil indicators (color patterns and shading), variation in density of the soils within
the presumed fluctuation zone, and current and historical monitoring well data. Of the three
listed, analyzing data obtained from current and historical groundwater monitoring wells tends to
be the most reliable indicator of the ESHWT. In the project’s area, seasonal groundwater
fluctuations of 2 to 3 feet are common; however, greater fluctuations have been documented.
We recommend that the contractor determine the actual groundwater levels at the time of the
construction to determine groundwater impact on the construction procedures, if necessary.
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4.0 EVALUATION AND RECOMMENDATIONS

Our recommendations are based on the previously discussed project information, our
interpretation of the soil test borings and laboratory data, and our observations during our site
reconnaissance. If the proposed construction should vary from what was described, we request
the opportunity to review our recommendations and make any necessary changes.

The characteristics of the thick, very soft clay layer (>92% passing the #200 sieve) encountered
primarily at boring locations B-1 and B-4, the results of the one-dimensional consolidation test
performed on a relatively undisturbed sample of the very soft clay, and to a lesser degree the
more granular very soft clay (50% retained on the #200 sieve) encountered at boring location
B-2,  indicate that the influence of the anticipated characteristics of the proposed culvert
extension structure and associated fill amounts (±4.5 feet) necessary for grading the site to
adjacent curb elevations would induce settlement magnitudes beyond tolerable limits for the
extended culvert structure in relation to the existing culvert structure.  Therefore, it is our opinion
that the proposed culvert extension and associated wing walls should be supported by means of
a deep foundation system in order to minimize differential settlements between the culvert
extension and the existing culvert structure.

As an alternative to driven deep foundations, a foundation system consisting of helical piles will
minimize vibrations and reduce the risk for potential vibration related damage/disturbances to
the adjacent box structure that may occur due to the vibrations generated from the installation of
driven piles.  Helical pile installation requires a minimal amount of support equipment and is
suited to situations where there is minimal clearance (such as low overhead power lines or the
interior of a building) and limited construction access.  Additionally, as there is little to no shaft
resistance capacity with helical piles, negative skin friction (as discussed in the following
paragraph) would be less of a concern regarding reduced capacity of the helical pile.

Fill amounts required for general grading of the site to reach adjacent curb elevations are also
likely to induce settlement of the soft clays.  Settlement of existing site soils in relation to the
piles of the existing box structure can result in drag forces (negative skin friction) on the existing
piles.  If negative skin friction on a pile is too great, the pile may settle.  The magnitude of the
settlement is related to the geotechnical capacity of the existing piles, the applied structural and
drag loads and the settlement profile of the surrounding soil.  These settlement amounts would
be difficult to quantify without knowing the original design capacities and lengths of the existing
piles. As such, we recommend that fill amounts above existing site grades be kept to a
minimum. If fill amounts are unable to be kept to a minimum, the use of a light weight fill may be
employed as a means to minimize the load influence on the very soft clays.

4.1 Site Preparation

The proposed construction area should be cleared by means of removing all topsoil, root mat,
brush, existing concrete, unsuitable FILL or any otherwise unsuitable materials.  It is estimated
that a cut of up to 2 inches in depth will be required to remove existing topsoil materials.  This
cut is expected to extend deeper in isolated areas to remove deeper deposits of unsuitable
soils, organics, and/or unsuitable FILL which become evident during the clearing.  FILL
materials were present at all boring locations and extended to a depth of 6 feet below existing
site grades. It is recommended that clearing operations extend laterally at least 3 feet beyond
the perimeter of the proposed construction area.
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To reduce the potential for subgrade improvements (undercutting due to saturated soils in
conjunction with heavy construction traffic), it is recommended that the grading operations be
performed during the drier months of the year (historically April through November as indicated
by the NCDC Climate Atlas of the United States). This should minimize these potential
problems, although they may not be eliminated. If grading is attempted during the winter
months, stabilization of wet soils should be anticipated. Methods to address wet soils may
include excavation-substitution (undercutting and backfilling with structural fill) or the
introduction of chemical additives (cement, lime, etc.). However, during the drier months of the
year, wet soils could be dried by discing or implementing other drying procedures (stockpiling or
spreading in thin lifts) to achieve moisture contents necessary to achieve adequate degrees of
compaction. The project’s budget should include an allowance for subgrade improvements as
described above.

Any undercut and backfill to replace soft and unstable areas should be performed under the
observation of a representative of G E T Solutions, Inc. who will evaluate the composition of
the recovered soils.

The site should be graded to enhance surface water runoff to reduce the ponding of water.
Ponding of water often results in softening of the near-surface soils. In the event of heavy
rainfall within any areas to receive fill, we recommend that the grading operations cease until
the site has had a chance to dry.

4.2 Structural Fill and Placement

Any material to be used for Structural Fill should be evaluated and tested by an independent
testing laboratory prior to placement to determine if they are suitable for the intended use.
Suitable Structural Fill material should consist of sand or gravel containing less than 25% by
weight of fines (SP, SM, SW, GP, GW-with dimensions not to exceed 2 inches in diameter),
having a liquid limit less than 20 and plastic limit less than 6, and should be free of rubble,
organics, clay, debris and other unsuitable material.

All Structural Fill should be compacted to a dry density of at least 98% of the Standard Proctor
maximum dry density, in accordance with ASTM D 698.  The moisture content of the structural
fill should be within ±2 percentage points of the optimum moisture content at the time of
placement.  In general, the compaction should be accomplished by placing the fill in maximum
8-inch loose lifts and mechanically compacting each lift to at least the specified minimum dry
density.  A qualified inspector should perform field density tests on each lift as necessary to
assure that adequate compaction is achieved.

If applicable, care should be used when operating the compactors near existing structures to
avoid transmission of the vibrations that could cause settlement damage or disturb occupants.
In this regard, it is recommended that vibratory rollers remain at least 25 feet away from existing
structures; these areas should be compacted with small, hand-operated compaction equipment.
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4.3 Suitability of On-Site Soils

Based on the laboratory testing program, the shallow (within 10 feet of the existing site grades)
subsurface  FILL materials and naturally occurring SAND (SM) and CLAY (CL and CH) soils
encountered at the boring locations do not appear to meet the criteria recommended in this
report for reuse as structural fill.  As such, it will likely be necessary to import structural fill for
utility backfilling.

Further classification testing (natural moisture content, gradation analysis, and Proctor testing)
should be performed in the field during construction to evaluate the suitability of excavated soils
for reuse as structural fill. The project’s budget should include an allowance for imported
structural fill.

4.4 Deep Foundation Design - Timber Piles

We recommend that timber piles meet the requirements of ASTM D 25 for round tip timber
bearing piles.  The piles should be clean peeled and pressure treated in accordance with the
requirements of American Wood Protection Association (AWPA) U1-16.  The timber pile design
stresses should be established in accordance with ASTM D 2899 and the local applicable
Building Codes.  Based on the service conditions of the proposed timber piles, the piles should
be designated as UC5B in accordance with AWPA U1-16, Section 2 (Service Conditions for Use
Category Designations).  We recommend the timber piles be treated with Chromated Copper
Arsenate Type C (CCA) as the project is located in a temperate zone coastal environment.

We recommend that the timber piles be relatively free of defects and have a water content
greater than approximately 20 percent (to minimize “breaking”) and less than about 50 percent
(to minimize “brooming”).

Driven timber piles will derive their long-term capacity from shaft friction via embedment within
the granular and cohesive soils encountered at the site (“Yorktown Formation”) to the design
embedment depth. These soil materials typically exhibit time-dependent strength
characteristics; consequently shaft friction tends to increase from initial installation through a
process termed “soil setup”. Essentially, the dynamics of driving piles through these materials
will cause excess pore pressures to develop, thereby decreasing driving resistance during initial
pile installation. The pile capacities developed during driving are usually much lower than the
design values. However, once driving is complete, these pore pressures dissipate with time
(and soil setup occurs) and the bearing capacity of the pile increases. Based upon our
experience with similar projects in the area, 48 to 72 hours is usually required for the pore
pressures to dissipate.

For the reasons described previously, it may not be possible to confirm pile capacities with
simple driving criteria such as number of hammer blows per foot of advanced pile. Instead,
driving criteria will likely consist of a certain embedded depth in a bearing material with specified
driving resistance. In order to confirm the required embedment depth, we recommend
conducting a Test Pile Program prior to ordering production piles, as will be discussed later in
this report.
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4.4.1 Pile Design Recommendations

We conducted static capacity analyses on the timber piles (tapered with a maximum butt
diameter of 12 inches and a minimum tip diameter of 8 inches) using equations for shaft friction
and end bearing that incorporated our experience with similar projects and that of published
information on driven displacement piles. Pile axial capacity estimates versus pile embedment
depth is shown in the following table (Table V).

Table V - Pile Design Recommendations

Pile Type and
Dimensions

Installation
Method

Pile
Length
(Feet)

Minimum
Embedment

Depth
(Feet)(1)

Minimum
Embedment

Elevation
(Feet)(2)

Allowable
Capacity,

Compression
(tons)

Allowable
Capacity,
Tension
(tons)

Timber, round
8-in min. diameter Tip,
12-in min. diameter.

Butt

Impact
Driving 30 30 -35 15.0 5.0

Notes: (1) Depth below existing grades
(2) Per elevations shown on City of Hampton survey provided by the client

The recommended pile embedment depths are required to achieve the allowable capacities
shown in the table.  Any reduction in the length of embedment will correspond to a reduction in
the allowable design capacities, unless otherwise directed by the Geotechnical Engineer after
the test pile program (as discussed below).  The capacities provided in the above table were
analyzed based on installation by means of impact driving.  If other methods are used for
installation, the above capacities will be reduced as a greater factor of safety will be applied.

In order to minimize driving difficulties due to densification of the soils and the reduction in
capacity due to group action of the piles, it is recommended that the piles be driven with a
center-to-center spacing of at least 3 feet. Also, soil densification should be expected to occur
when driving piles in close groups, resulting in hard driving or refusal before reaching the
desired pile tip penetration. If this occurs, pile acceptance will have to be evaluated by the
Geotechnical Engineer.

The piles should be advanced by driving with an impact hammer to their design embedment
depth. If for some reason during construction, pile driving “refusal” is encountered before piles
reach their design embedment depth, the Geotechnical Engineer should be retained to review
driving records and field reports before assuming the pile can adequately support the design
capacity. If the contractor’s hammer is insufficiently sized, it may reach a “false” practical refusal
before reaching the desired embedment depth.
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4.4.2 Lateral Capacity Analysis

We conducted lateral analyses using LPile 2016, a computer software package by ENSOFT©
Inc. The software requires as input, quantitative data related to strength and deformation
behavior of the subsurface materials, the structural properties of the pile, and an understanding
of shaft/soil interaction during lateral loading.  The program calculates the lateral deflections,
internal moment forces and internal shear forces experienced by a pile subjected to the specific
loading conditions.  The program does not analyze whether the pile is structurally capable of
resisting the moments and shear stresses generated.  This analysis should be performed by the
project structural engineer.

According to the 2012 IBC, Section 1810.3.3.2, the allowable lateral load is not more than one-
half the load that produces a gross lateral movement of 1 inch (25 mm) at the lower of the top of
foundation element and the ground surface.  Therefore, the lateral capacity analysis was divided
in two steps.  Step one consisted of determining the lateral load that produces a gross lateral
movement of 1 inch.  The second step consisted of performing the lateral capacity analysis with
½ the load calculated in Step 1.

A summary of the lateral capacity analyses is presented in the following table (Table VI).  LPile
output sheets are included in Appendix VI.

Table VI - Lateral Capacity Analysis

Characteristics Timber Pile, 8-inch tip

Embedment Depth 30

Embedment Elevation -35 feet(1)

Pile Length 30 feet

Pile-Head Fixity Conditions Fixed-end

P1 = Lateral Load that Produces
1-inch of Lateral Movement 7.3 kips

P2 = ½ P1

(per 2012 IBC, Section 1810.3.3.2) 3.7 kips

Maximum Horizontal Deflection 0.26 inches

Axial Load 30 kips

Maximum Moment Reaction 162.9 in-kips

Maximum Shear Reaction 3.7 kips

Notes:  (1) Per elevations shown on City of Hampton survey provided by the client










































































































